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DETAILED ACTION 

Specification 

1. The abstract of the disclosure is objected to because lines 1-3 appear to be a direct 
translation to English (i.e. "manufacturing metal line of semiconductor device" should be 
"manufacturing a metal line of a semiconductor device"). Correction is required. See MPEP 
§ 608.01(b). 

2. The disclosure is objected to because of the following informalities: 

3. On page 1, line 6, "method" should be "a method". 

4. On page 1, line 7, "metal line or semiconductor device" should be " a metal line of a 
semiconductor device". 

5. On page 1, line 22, "an upper and a lower wiring layers" should be "upper and lower 
wiring layers" or "an upper and a lower wiring layer". 

6. On page 3, lines 5-6, "first insulating film 13" should be "first etch barrier film 15" (See 
drawing fig. la). 

7. On page 8, line 24, "first insulating film 45" should be "first insulating film 45" (see 
figs. 3 a). 

8. On page 8, line 25 to page 9, line 1, the same error occurs. 

9. On page 9, line 5, the same error occurs. 

10. On page 10, line 13, "anti-reflection film 52" should be "anti-reflection film 53" (see 
fig. 3e). 

Appropriate correction is required. 
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1 1 . The specification has not been checked to the extent necessary to determine the presence 
of all possible minor errors. Applicant's cooperation is requested in correcting any errors of 
which applicant may become aware in the specification, especially areas where the language and 
sentence structure appears to be the result of direct translation. 

Claim Rejections - 35 USC § 112 

12. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

13. Claims 1-7 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

In claim 1, line 1 1 and, linesl3-14, the following limitation: "first interlay er insulating 
film" is indefinite in that it is the "first etch barrier film", which is exposed and then removed, 
instead of the "first interlayer insulating film". Therefore, the limitation "interlayer insulating", 
in both instances, should be replaced with the limitation "etch barrier". 

Additionally, "a" should be inserted in line 1 of claim 1 after "metal lines of. 

Claim Rejections - 35 USC §102 

14. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

15. Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by Harada et al. (US 
6,251,774, dated 6/26/01). 

16. Harada shows the method as claimed in figures 1-14 and corresponding text, with 
emphasis on figures 4A-4G, as: forming a first interlayer insulating film exposing a top portion 
of a lower metal line on a semiconductor substrate (metal 30 in insulator on substrate; column 5, 
lines 15-21; column 8, lines 15-67; column 9, lines 1-67; column 10, lines 1-54); forming a 
stacked structure of a first etch barrier 32, a second interlayer insulating film 34, a second etch 
barrier film 36, a third interlayer insulating film 38 and an anti-reflection film 58 (column 9, 
lines 40-50); etching the stacked structure to form a via contact hole 46 exposing a portion of the 
first etch barrier film on the lower metal line (fig. 4C); removing the exposed portion of the first 
etch barrier film to expose the lower metal line (column 9, lines 44-47; fig. 4G to the step in fig. 
IF); forming a photoresist film 48 on the entire surface; subjecting the photoresist film to an 
exposure and development process using an upper metal line mask to form a photoresist film 
pattern for defining an upper metal line region, wherein the photoresist film pattern further fills a 
portion of the via contact hole (figs. 4D-4E); etching the anti-reflection film and the third 
interlayer insulating film using the photoresist film pattern as a mask to form the upper metal line 
region (fig. 4F); removing the photoresist pattern (fig. 4F) and forming an upper metal line 
contacting the lower metal line by filling the upper metal line region (column 9, lines 44-47). 
The first and second etch barrier films are SiN films. The second and third interlayer insulating 
films are low-k silica-base films, oxide films (column 8, lines 30-49). 
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17. Claims 1-4 are rejected under 35 U.S. C. 102(e) as being anticipated by Nagahara (US 
2002/0192945, dated 12/19/02, filed 6/11/02). 

18. Nagahara shows the method as claimed in figures 1-10 and corresponding text, as: 
forming a first interlayer insulating film exposing a top portion of a lower metal line on a 
semiconductor substrate (metal 8 in insulator on substrate; [0079]); forming a stacked structure 
of a first etch barrier 7, a second interlayer insulating film 6, a second etch barrier film 5, a third 
interlayer insulating film 4/with cap layer 3 and an anti-reflection film (BARC not shown 
[0080]); etching the stacked structure to form a via contact hole 46 exposing a portion of the first 
etch barrier film on the lower metal line (fig. IB); removing the exposed portion of the first etch 
barrier film to expose the lower metal line (fig. 3B); forming a photoresist film 1 (fig. 2A) on the 
entire surface; subjecting the photoresist film to an exposure and development process using an 
upper metal line mask to form a photoresist film pattern for defining an upper metal line region, 
wherein the photoresist film pattern further fills a portion of the via contact hole (fig. 2B); 
etching the anti-reflection film and the third interlayer insulating film using the photoresist film 
pattern as a mask to form the upper metal line region (fig. 2C-3 A); removing the photoresist 
pattern (fig. 3B) and forming an upper metal line contacting the lower metal line by filling the 
upper metal line region (fig. 3C). The first and second etch barrier films are SiC or SiN films. 
The second and third interlayer insulating films are low-k silica-base films, oxide films [0115]. 

19. Claims 1-5 are rejected under 35 U.S.C. 102(e) as being anticipated by Chang et al. (US 
6,642,153, dated 11/4/03). 
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20. Chang shows the method as claimed in figures 2A-2F and corresponding text, as: 
forming a first interlayer insulating film exposing a top portion of a lower metal line on a 
semiconductor substrate (metal 20 in insulator on substrate); forming a stacked structure of a first 
etch barrier 22A, a second interlayer insulating film 24A, a second etch barrier film 22B, a third 
interlayer insulating film 24B and an anti-reflection film 26 (SiON BARC); etching the stacked 
structure to form a via contact hole 28A exposing a portion of the first etch barrier film on the 
lower metal line (fig. 2B); removing the exposed portion of the first etch barrier film to expose 
the lower metal line (fig. 2F); forming a photoresist film 30 on the entire surface; subjecting the 
photoresist film to an exposure and development process using an upper metal line mask to form 
a photoresist film pattern for defining an upper metal line region, wherein the photoresist film 
pattern further fills a portion of the via contact hole (fig. 2D); etching the anti-reflection film and 
the third interlayer insulating film using the photoresist film pattern as a mask to form the upper 
metal line region (fig. 2E); removing the photoresist pattern (figs. 2E-2F; column 5, lines 35-67; 
column 6, lines 1-48) and forming an upper metal line contacting the lower metal line by filling 
the upper metal line region (column 6, lines 49-67). Fluorocarbons and oxygen are discussed as 
etchants for the dielectric layers (column 5, lines 1-10). The first and second etch barrier films 
are SiN or SiC films. The second and third interlayer insulating films are low-k silica-base films, 
oxide films (column 4, lines 27-67). 

Claim Rejections - 35 USC §103 

21. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

22. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

23. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

24. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Harada et al. 
(US 6,251,774, dated 6/26/01) in view of Chang et al. (US 6,642,153, dated 11/4/03, filed 
7/31/02) and further in view of Wang et al. (US 6,521,524, dated 2/18/03, filed 2/7/01). 

Harada shows the method substantially as claimed and as described in the previous 
paragraphs. 
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Harada lacks anticipation only in not teaching that the anti-reflection film is SiON 
organic; the anti-reflection film and the third interlayer insulating film are etched with plasma 
using CF4/02/Ar; and, the removal step for the photoresist in the via contact is performed in- 
situ. 

Chang teaches, in a similar method, where a photoresist plug is used to protect underlying 
layers during patterning and two etch stops in between insulating layers are used to pattern a dual 
damascene structure, the use of SiON for an anti-reflecting film 26. The same materials are 
taught for the structure layers. 

Wang teaches the plasma etch with CF4/02/Ar for the same dielectric layers (column 6, 
lines 1-10; column 5, lines 30-42). 

It would have been obvious to one of ordinary skill in the art to have had the anti- 
reflection film be SiON; to have had the anti-reflection film and the third interlayer insulating 
film be etched with plasma using CF4/02/Ar; and, to have had the removal step for the 
photoresist in the via contact be performed in-situ, in the method of Harada, with the motivation 
being given by Chang, that SiON is conventional as an anti-reflection layer in a similar process 
with the same materials; with the motivation being given by Wang, that plasma etch with 
CF4/02/Ar etches the same insulating layers; and, with the motivation that an in-situ removal 
step is conventional, prevents intermediate contamination of the insulation layers and, improves 
the efficiency of the steps in the method. 

25. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nagahara et 
al. (US 2002/0192945, dated 12/19/02, filed 6/1 1/02) in view of Chang et al. (US 6,642,153, 
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dated 1 1/4/03, filed 7/3 1/02) and further in view of Wang et al. (US 6,521,524, dated 2/18/03, 
filed 2/7/01). 

Nagahara shows the method substantially as claimed and as described in the previous 
paragraphs. 

Nagahara lacks anticipation only in not teaching that the anti-reflection film is SiON 
organic; the anti-reflection film and the third interlayer insulating film are etched with plasma 
using CF4/02/Ar; and, the removal step for the photoresist in the via contact is performed in- 
situ. 

Chang teaches, in a similar method, where a photoresist plug is used to protect underlying 
layers during patterning and two etch stops in between insulating layers are used to pattern a dual 
damascene structure, the use of SiON for an anti-reflecting film 26. The same materials are 
taught for the structure layers. 

Wang teaches the plasma etch with CF4/02/Ar for the same dielectric layers (column 6, 
lines 1-10; column 5, lines 30-42). 

It would have been obvious to one of ordinary skill in the art to have had the anti- 
reflection film be SiON; to have had the anti-reflection film and the third interlayer insulating 
film be etched with plasma using CF4/02/Ar; and, to have had the removal step for the 
photoresist in the via contact be performed in-situ, in the method of Nagahara, with the 
motivation being given by Chang, that SiON is conventional as an anti-reflection layer in a 
similar process with the same materials; with the motivation being given by Wang, that plasma 
etch with CF4/02/Ar etches the same insulating layers; and, with the motivation that an in-situ 
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removal step is conventional, prevents intermediate contamination of the insulation layers and, 
improves the efficiency of the steps in the method. 

26. Claims 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chang et al. 
(US 6,642,153, dated 1 1/4/03, filed 7/31/02) in view of Wang et al. (US 6,521,524, dated 
2/18/03, filed 2/7/01). 

Chang shows the method substantially as claimed and as described in the previous 
paragraphs. 

Chang lacks anticipation only in not teaching that the anti-reflection film and the third 
interlayer insulating film are etched with plasma using CF4/02/Ar; and, the removal step for the 
photoresist in the via contact is performed in-situ. 

Wang teaches the plasma etch with CF4/02/Ar for the same dielectric layers (column 6, 
lines 1-10; column 5, lines 30-42). 

It would have been obvious to one of ordinary skill in the to have had the anti-reflection 
film and the third interlayer insulating film be etched with plasma using CF4/02/Ar; and, to have 
had the removal step for the photoresist in the via contact be performed in-situ, in the method of 
Chang, with the motivation being given by Wang, that plasma etch with CF4/02/Ar etches the 
same insulating layers; and, with the motivation that an in-situ removal step is conventional, 
prevents intermediate contamination of the insulation layers and, improves the efficiency of the 
steps in the method. 
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Conclusion 



27. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. See the PTO Form 892 for very relevant prior art. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lynne A. Gurley whose telephone number is 571-272-1670. The 
examiner can normally be reached on M-F 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Niebling can be reached on 571-272-1679. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Lynne A. Gurley 
Primary Patent Examiner 
TC 2800, Art Unit 2812 
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July 23, 2004 



